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Executive Summary 
 
Measuring Changes in Knowledge and Attitudes of NICU Providers after Receiving an 
Educational Intervention about the Value of Human Milk in the Preterm Infant 
 
Problem Identification 
Human milk is proven to decrease morbidities and mortality in extremely low birth weight 
neonates. Health care providers must approach the mothers of these infants and explain the need 
for own mother’s milk or consent for the use of donor milk in these infants. Providers may lack 
the knowledge about the importance of human milk in NICU infants, or may hold negative 
attitudes about human milk’s contribution to the health of these infants (Agostoni & Manzoni, 
2013; Ahrabi & Schanler, 2013). 
 
Purpose 
The purpose of this project was to examine an educational intervention’s effectiveness in 
increasing knowledge and changing attitudes of health care providers with regard to the 
importance and value of human milk for the infants in the NICU. 
 
Goals 
The goals of the capstone project were to provide an educational intervention aimed at health 
care providers and to increasing knowledge and changing attitudes of those professionals. 
 
Objectives 
Objectives were increasing and substantiating knowledge, and evaluating the effect of the 
intervention of those objectives. Short-term objectives were to heighten awareness, and long 
term objectives to increase the use of human milk in the NICU. 
 
Plan 
Institutional Review Boards of both Regis University and the clinical site, University of 
Louisville, approved the proposed project. A time line was developed, and the project was 
implemented. The educational intervention was developed using a PowerPoint presentation on 
“Human Milk for Human Babies” and was presented in three different educational sessions to 
health care providers using the inclusions in the proposal. 
 
Outcome and Results 
Participants completed the pre-tests and post-tests and data was imputed into the SPSS statistical 
software. Paired t-tests for dependent groups were conducted. The independent variable was pre-
exposure and post-exposure to the educational intervention on the value of human milk, The 
dependent variables were responses to pre-test questions as compared to post-test questions. 
After analysis of the pre-test and post-test results, using two-tailed paired t-tests, statistical 
significance was noted at the < 0.05 level, both for knowledge and attitude differences. The 
results suggest increased knowledge and changed attitudes in those who participated. The value 
of this conclusion indicates that more education would be valuable to all NICU providers. 
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Measuring Changes in Knowledge and Attitudes of Neonatal Intensive Care Unit Providers after 
Receiving an Educational Intervention about the Value of Human Milk in the Preterm Infant 
 
Problem Recognition and Definition 
 This paper presents the capstone project on measuring changes in knowledge and 
attitudes on Neonatal Intensive Care Unit (NICU) providers after receiving an educational 
intervention about the value of human milk in the preterm infant. The purpose of this study was 
to examine the impact of an educational intervention in increasing current knowledge and 
changing attitudes of health care providers.  
Human milk has been identified as a positive element in reducing mortality and 
morbidities in preterm infants (AAP Section on Breastfeeding, 2012; Ahrabi & Schanler, 2013; 
Arslanoglu et al., 2013; Bertino et al., 2013; Ganapathy, Hay, & Kim, 2011).  Little research has 
been done addressing the attitudes of the health care providers toward the utilization of human 
milk, nor the process for requesting or obtaining human milk in the NICU. Providers must 
approach mothers and request that they provide milk, or obtain consents to use donor milk; and 
the health care provider’s personal knowledge and attitudes affect if, and whether these 
procedures occur (Bernaix, Beaman, Schmidt, Harris, & Miller, 2010; Bertino et al., 2013; 
Handa & Schanler, 2013; Hillenbrannd & Larsen, 2002). Cost is a secondary but real 
consideration as processes to identify and protect mother’s own milk for their babies require 
extra nursing time, policies and procedures, and specialized equipment. Additionally, in the 
current healthcare environment, hospitals have to bear the cost of donor milk, and human milk-
based fortifier. Many medical facilities are reluctant to undertake this cost citing a lack of 
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difference when comparing artificial milk products, free to the hospital, and donor milk, obtained 
at a cost (Perrine & Scanlon, 2013; Jones, 2003).  
 The history of the value and importance of human milk is as old as recorded time and 
depicted in visual images as well as documented history (Doolan, 2008). Ancient history is 
replete in both references to breastfeeding, depictions of breastfeeding in art work, and historical 
commentary regarding the length of time for breastfeeding, (generally two years) as well as wet-
nursing, where one woman breastfeeds another woman’s infant (Doolan, 2008; Jones, 2003). In 
early human history there were no other options for infant feeding. The mother or another 
woman breast fed the infant, or the infant died.  While the historical record is incomplete, it is 
acknowledged that there have been a number of attempts to create new ways of feeding infants to 
provide for those infants whose mothers were unable to breastfeed and no wet-nurse could be 
found. A cloth dipped in cow or goat milk has been written of, but the life expectancies for 
infants fed in this manner were limited (Doolan, 2008).  
In the late 19
th
 century, the invention of a rubber teat and the development of evaporated 
milk allowed a possible way to feed an infant without a woman (Doolan, 2008; Jones, 2003). 
There have been, over the years, adverse consequences to methods of artificial feeding; many 
reported in the media; but those consequences did not change the direction of breastfeeding 
(Doolan, 2008; Newton, 2000). Some physicians and other health professionals recognized that 
breast milk was superior to artificial sources and encouraged women to donate and “bank” their 
extra milk so that those infants needing human milk could have it, without a wet-nurse (Jones, 
2003; Thorley, 2008). In the last 60 years, infant formula feeding has been equated to breast 
feeding by health care providers; with one considered equal to the other. Until recently there has 
been little evidence to challenge the belief in equality of breastmilk and formula (Miracle & 
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Freland, 2007; Miracle, Szucs, Torke, & Helft, 2011; Schanler, O’Connor, & Lawrence, 1999; 
Watkins & Dodgson, 2010).  
By the 1960’s, breastfeeding in the United States was at an all-time low, and artificial 
infant formulas proliferated (Jones, 2003; Carroll, 2014; Doolan, 2008). While full-term infants 
seemed to thrive on artificial formula, preterm infants were not as fortunate. Necrotizing 
enterocolitis, digestive issues, and other negative physiological responses were noted to increase 
with the lack of human milk feeding (Ganapathy et al., 2011;Perrine & Scanlon, 2013).  
Challenging the Norm 
 Changes in the norms of the healthcare systems are being promulgated by many sources. 
Evidence-based practice is but one of the sources of these changes (Rosswurm & Larrabee, 
1999). Clinical research and access to those findings provide evidence for changes from 
traditional, intuition and praxis-based custom, to evidence-based practice. Healthcare providers 
can become disconnected from evidence and their practice, and much of that dissonance has to 
do with personal attitudes and experience (Zhou, Stolzfus, Houldin, Parks, & Swan, 2010).  
 According to Perrine & Scanlon (2013), even with the increasing use of human milk in 
NICU’s nationwide, only a third report that they routinely supply human milk to most of the 
infants in the NICU (Perrine & Scanlon, 2013, p. 1066; AAP Section on Breastfeeding, 2012; 
Centers for Disease Control and Prevention [CDC], 2013). A large number of preterm infants 
admitted to the NICU in the United States will experience their first feed with a high calorie, 
high protein artificial milk, fortified by a bovine protein base fortifier (Alles, Scholtens, & 
Bindels, 2004; Closa-Monasterolo et al., 2013).  Given evidence that shows benefit from the 
exclusive use of human milk and human milk based fortification, and conversely a lack of 
similar benefit from artificial infant formula, many of these fragile and vulnerable infants. Being 
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fed formula, are not being given evidence-based care (Perrine & Scanlon, 2013; Quigley, 
Henderson, & Anthony, 2007).  
 The use of human milk in the NICU is well researched, and research shows that  its use in 
decreases mortality and morbidities in the NICU preterm infants regardless of gestation (Ahrabi 
& Schanler, 2013; AAP Section on Breastfeeding, 2012; Agostoni & Manzoni, 2013; Bertino et 
al., 2013; Downard et al., 2012; Ganapathy et al., 2011). Based on the Centers for Disease 
Control and Preventions (CDC) National Maternity Practices in Infant Nutrition and Care 
(mPINC), Perrine & Scanlon (2013) reported that only a third of NICUs in the United States 
routinely provided human milk to  > 90% of NICU infants receiving feedings (Perrine & 
Scanlon, 2013). This is a concerning statistic as research demonstrates the positive impact of the 
use of human milk with these infants (Kim, Chan, Vaucher, & Stellwagen, 2013). Furthermore, 
human milk is accessible to all medical facilities in the United States whether the infant’s own 
mother’s milk (OMM) or donor milk (DM) obtained through a human milk bank (Human Milk 
Banks of North America HMBNA) or a commercial vendor (Jones, 2003; Medo, 2013; Miracle 
et al., 2011).  
 Current practice in most NICUs includes a combination of feeding solutions for neonates. 
Extremely premature infants, who lack the ability to digest and have an alimentary tract that is 
subject to injury, are often kept NPO (Latin: “nil per os” meaning “Nothing by mouth”) for 
several weeks after birth (Kim et al., 2013). Once enteral feedings are begun, they are 
accomplished by feeding tube, due to a combination of the infant’s inability to suckle without 
burning needed calories and the difficulty of suck, swallow, and breathe coordination in the 
premature infant. When feedings are accomplished in this manner, the infant loses the benefits of 
immunological exposure as this manner of feeding bypass the oral-pharyngeal mucosa, which is 
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associated with better absorption and distribution of immunological factors (Gephart & Weller, 
2014; Montgomery, Baer, & Christensen, 2010; Rodriguez, Groer, & Engstrom, 2010; 
Rodriguez et al., 2011). In a pilot study, conducted by Rodriguez et al. (2010) the safety of 
administering own mother’s colostrum to extremely low birth weight infants established that the 
administration was safe, and that the infants tolerated the administration well (Rodriguez, Groer, 
& Engstrom, 2010). Specifically, these infants were <1000 grams, < 28 weeks gestation, and 
were determined to be appropriate for gestational age (AGA) (Rodriguez et al., 2010, p. 208). 
With this study, the indications were that the infants “tasted” their mother’s milk and responded 
to the experience without dropping oxygen saturation, or decompensating in any way (Rodriguez 
et al., 2010).  
 While the evidence is clear that human milk is the best choice for feeding all infants, and 
particularly those who are premature, the question of why NICU infants are not routinely offered 
human milk continues. Human milk is beneficial to human infants; NICU infants receive the 
greatest benefit from a diet of human milk, but a gap in translating the evidence to practice 
remains (Bernaix et al., 2010; Ganapathy et al., 2011; Handa & Schanler, 2013; Hillenbrannd & 
Larsen, 2002; Hylander, Strobino, & Dhanireddy, 1998; Johnson, Correll, Greene, Hein, & 
McLaughlin, 2013; Kim et al., 2013; Kim & Froh, 2012; Lee et al., 2012; Matthew-Maich, 
Ploeg, Jack, & Dobbins, 2012; McGrath, 2007; Miracle & Freland, 2007; Neifert & Bunik, 2013; 
Perrine & Scanlon, 2013; Tudehope, 2013; Walker, Keene, & Patel, 2014; Watkins & Dodgson, 
2010). 
PICO Statement and research basis 
PICO 
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PICO is an acronym that represents population (P) under study or observation; (I), the 
issue or intervention; (C) represents the comparison being studied, and (O) is the outcome that 
will result, or is anticipated to be the result of the study. When exploring a question of interest, a 
PICO is one of the first steps in developing the study. The problem statement  resulting from this 
PICO is: “Among clinical healthcare providers in the Neonatal Intensive Care (NICU) setting, 
does participation in an educational intervention directed at increasing knowledge affect attitudes 
as well?” 
 The populations (P) explored in this study are those healthcare individuals who impact 
the decision of whether or not a mother is approached for supplying breast milk to her infant, or 
approached for consent to use donor milk for her infant. For this study, postings discussing the 
study were placed in the NICU, Mother/Baby Unit, and Labor and Delivery, as those are the 
places NICU healthcare providers might see them and consider participating in the study 
(Appendix B). The intervention (I) was based on an extensive review of the literature, and 
developed using a theoretical basis for the curriculum. Reviewing the literature assisted the 
investigator in identifying those factors that contribute to the current knowledge, evidence base, 
and reality of practice. From that review an educational intervention was developed using 
PowerPoint as a delivery tool. The pre-test and post-test were modified from a prior study and 
used with permission (Siddell, Marinelli, Froman, & Burke, 2003). The comparison (C) in this 
study was not holding the intervention and the NICU providers continuing to work as they had in 
the past. The outcome (O) was anticipated to be measurement of a change in knowledge and 
attitude in those providers for which change was a possibility.  
Participants in the study were drawn from individuals in a Maternal Infant Department 
who provided direct care to NICU infants.  These are healthcare providers in an academic 
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medical center Hospital X. The volunteers saw the posting which advertised the study (Appendix 
B) and became involved by answering a pre-test and placing it in a sealed box. Pre-testing was 
conducted for 10 days, allowing for all shifts and degree of providers to participate. Twenty days 
after the pre-tests were collected, the educational intervention began. Between shifts in the 
NICU, the PowerPoint was shown and questions were answered. This occurred four times over a 
two week period. The providers who participated in the educational intervention had the 
opportunity to take a post-test which was included in the handouts given to the participants 
during the intervention. Post-tests were place in a box at the end of the intervention and the box 
remained sealed throughout the period of the intervention. Once the last educational offering was 
concluded, the boxes containing the pre-test and post-tests were opened and the tabulation of 
data began. 
Theoretical Framework 
Theoretical Foundation 
 The theoretical foundation for this capstone project was originally suggested by two 
secondary sources; Ismail, et al. (2014), “Intention of pregnant women to exclusively breastfeed 
their infants: the role of beliefs in the theory of planned behavior”. Reading this article supported 
a broad assumption that personal attitudes of healthcare providers inform their behavior, and “A 
theory of health promotion for preterm infants based on Levine’s Conservation Model of 
nursing” by Mefford (2004), provided a nursing theory by which to create a theoretical 
foundation. 
 The investigator in this study wished to evaluate knowledge and attitudes in healthcare 
professionals, and chose to use both a behavioral and a nursing theory in the development of the 
theoretical framework. Zaccagnini & White (2011) suggest that research requires a framework 
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about which to build the investigation (Zaccagnini & White, 2011). Green (2014) discusses the 
framework as the set of relationships that exist between the concepts of interest (Green, 2014). 
Behavioral Theory 
 As the foundation of the paper is addressing knowledge, attitudes, and behaviors that are 
a result of attributes, focusing on behavioral theory was essential to the framework. The theory 
of reasoned action and its extension, the theory of planned behavior were explored to create a 
viable model for the behavioral basis of the project. Ismail’s (2014) article discusses the 
intention of mothers to breastfeed, and examines how intention affects behavior. This theory 
recognizes the translation of intention into behavior. Intention is developed from sources often 
unrecognized by the individual. Those influences include societal, cultural, childhood and adult 
experiences, personal beliefs and biases (Ismail, Muda, & Bakar, 2014).  Fishbein and Ajzen 
(2010) recognized that intention (attitude) determines behavior (Ismail, Muda, & Bakar, 2013; 
Fishbein & Ajzen, 2010). Knowledge of evidence-based practice does not necessarily inform 
implementation. It is essential to understand why evidence is not always implemented. 
Therefore, the researcher poses the question; is it possible that clinicians are affected by 
intentions that unknowingly affect their behavior?  
Observing the processes used to inform mothers of the need for their milk, or to obtain 
consent for donor milk, the researcher wondered if the processes were affected by clinicians’ 
personal beliefs. According to Godin et al. (2008) in “Healthcare professionals’ intention and 
behaviours: a systematic review of studies based on social cognitive theories”, individual clinical 
decisions are central to adoption of evidence-based practices, and those decisions are filtered 
through a personal lens (Godin, Belanger-Gravel, Eccles, & Grimshaw, 2008).  This particular 
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theory was chosen to partially explain the delay in implementation as well as the human factors 
that create the environment which prevents implementation.  
Nursing Theory 
 Levine’s conservation model is the nursing theory chosen for this project. Levine stresses 
the melding of the internal and the external environment, to meet the needs of the subject, in this 
case the preterm infant (Mefford, 2004; Mefford & Alligood, 2011).  Human milk 
administration, as the positive internal influence, substantiated by multiple studies, applies to the 
goal of nursing under the Levine Conservation Model, promoting wholeness of the patient 
(Levine, 1969). The internal environments, including the “physiologic and pathophysiologic” 
processes, are directly affected by the use of human milk with these infants (Mefford, 2004, p. 
260; Mefford & Alligood, 2011). Mefford’s work (2008) supports the need for NICU providers 
to have a framework for their care. Levine’s Conservation Theory espouses the belief that 
premature infants have multiple requirements to preserve the optimal environment in which they 
must live after being ejected from the uterus. Human milk supports the health of these premature 
infants by supplying a multitude of factors that assist the premature infant in meeting its 
physiologic needs, and decreasing morbidities associated with prematurity (Ahrabi & Schanler, 
2013; Agostoni & Manzoni, 2013; Gephart & Weller, 2014; Hylander et al., 1998; Kim & Froh, 
2012; Kotey & Spatz, 2013; Lanari et al., 2013; Martin et al., 2003; Seigel et al., 2013; Sisk, 
Lovelady, Dillard, Gruber, & O’Shea, 2007). 
 Both the behavioral theory and the nursing theory meld to meet the needs of this project, 
developing the knowledge using evidence and current research, and supporting a conservation 
model through supporting the preterm infant and the use of human milk to aid in decreasing 
physiologic stresses associated with artificial feedings (McCrory & Murray, 2013; Ghandehari, 
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Lee, & Rechtman, 2012; Hylander et al., 1998; Kotey & Spatz, 2013; Lanari et al., 2013; 
Manzoni et al., 2013; Schanler, 2007; Sisk et al., 2007; Sullivan et al., 2010; (Tudehope, 2013) .  
 
Review of Evidence 
 Human milk consumption by preterm infants has been demonstrated in multiple trials to 
be the optimal choice for nutrition (AAP Section on Breastfeeding, 2012; Agostoni & Manzoni, 
2013; Ahrabi & Schanler, 2013; Bertino et al., 2013; Ganapathy et al., 2011; Hylander et al., 
1998; Kotey & Spatz, 2013; Manzoni et al., 2013; McCrory & Murray, 2013; Schanler, 2007; 
Sisk et al., 2007). There is a wealth of sources in the literature supporting the exclusive use of 
human milk and human milk products for the premature infant. The sources include medical, 
nutritional and biopsychosocial. 
 Premature infants are especially vulnerable to morbidities based on their immature 
vascular, pulmonary, gastrointestinal, and neurological systems. They are also subject to neglect 
and abuse due to the emotional toll prematurity takes on families and the financial toll these 
infants, their needs and disabilities create for the future. The evidence is profoundly persuasive 
enough that it is the belief of this investigator that to not use human milk exclusively with 
premature infants borders on the criminal. Much morbidity can be avoided or substantially 
decreased with the use of human milk and human milk based products. These morbidities 
include necrotizing enterocolitis (NEC), retinopathy of prematurity (ROP), ventricular bleeds, 
and diminished cognitive functioning (Ahrabi, 2013; Rodriguez, 2010; Sisk, 2007). Long term, 
the benefits of supporting premature infants with human milk include a decrease in obesity, an 
increase in intelligence, and preventing child abuse (Spatz, 2014; Kotey, 2013; McCrory, 2013). 
With this extensive evidence, it is notable that only a third of hospitals in the Unites States 
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provide human milk, either mother’s own milk, or donor milk, routinely to their infants (Perrine 
& Scanlon, 2013). This evidence raises the question: What are the existing barriers to using 
human milk? 
 Databases used for the literature review included Academic Search Premier, CINAHL 
with Full Text, ERIC, MEDLINE, PsycINFO, and PubMed. Using the keywords; preterm 
infants, human milk, infant nutrition, breast milk, NICU, and phrases combining these words, the 
search yielded multiple articles. One such article was a Cochran Review from 2007 reviewing 
articles on formula versus donor breast milk for preterm infants (Quigley, Henderson, Anthony, 
& McGuire, 2007). The Cochran review suggested other articles which were retrieved and 
reviewed. A search of literature using the terms NICU and breast milk offered articles of great 
interest to the issue of human milk and the NICU infant. Most of these articles yielded references 
which led to other articles. While it is strongly recommended that all scholarly articles be peer 
reviewed and current within the last five years of publication, it was necessary to explore articles 
much older to gather enough data to encompass the historical data needed for a full assessment 
of the current practice dictates (Zaccagnini & White, 2011). Review of the literature was 
extensive, comprehensive, and international in scope, and included nursing, medical, social, 
psychological, and nutritional works. Specific areas of interest developed from this review of the 
literature: nutritional aspects of human milk, including donor milk once pasteurized; decreases in 
morbidities in the premature infant population with the use of a human milk diet; and the use of 
colostrum in decreasing late onset sepsis and necrotizing enterocolitis in premature infants.   
Nutritional Aspects of Human Milk 
Several studies identify specific nutritional aspects of human milk. Human  milk is 
continually evaluated and new factors in human milk are continually being discovered. Martin, 
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(2003) discussed the discovery of lactic acid bacteria in human milk and its benefit to the 
preterm infant. Tudehope (2013), writing for Mead Johnson, (a formula producing company), 
discussed the nutritional needs of preterm infants; the needs met by human milk, and the role of 
human milk in the nutritional support of the preterm infants growth and development. 
Surprisingly, not all of the constituents in human milk can be identified. Every mother produces 
slightly different milk for every feed. Like snowflakes, no two mothers’ milk is alike. (Martin et 
al., 2003; Tudehope, 2013; Ahrabi & Schanler, 2013; Ballard & Marrow, 2013; Boersma, 
Offrings, Muskiet, & Chase, 1991; Gephart & Weller, 2014; Kim & Froh, 2012; Schanler, 2007). 
Human milk and the effect on morbidities 
Concerning the topic of reducing morbidities in the NICU population, McCrory & 
Murray (2012) discussed how breastfeeding in general affects neuro-development, and Kotey & 
Spatz (2013) explore human milk and its role in white matter injury in preterm infants. White 
matter injury is a common morbidity in preterm infants, especially extremely preterm infants at  
 < 28 weeks gestation. As medical technology has advanced survivability of extremely premature 
infants, survival of infants on the very edge of viability has increased; and along with the 
survival we have seen more white matter (cerebral) injury. Human milk may be protect infants  
from white matter injury.  
Necrotizing enterocolitis (NEC) is another morbidity associated with prematurity. 
McGuire & Anthony (2003); Ganapathy, Hay, & Kim (2012); Sullivan et al. (2010); Sisk et al. 
(2007); and Martin, et al. (2003) have all studied and discuss at length the role of human milk in 
preventing NEC. Sullivan, et al, (2010) discusses the specifics of the effect human milk has on 
decreasing and possibly preventing the occurrence of NEC in the preterm population. NEC is a 
common and serious, potentially life threatening morbidity associated with the premature gut and 
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the diseased gut when the infant has suffered a hypoxic injury. The article compares human milk 
and human milk products and bovine–based products. The conclusion is that human milk is 
superior to bovine milk-based products in the prevention of NEC.  As NEC is occasionally seen 
in late preterm infants (those infants 34 6/7 – 36 6/7 weeks gestation), as well as early term 
infants (37 – 38 6/7 weeks gestation), and research suggests that since it is rarely seen in 
exclusively breastfed infants, researchers propose that human milk may help prevent the 
incidence of NEC in all infants.   
Hylander et al.(1998) wrote of the decreased incidence of septic infection noted in very 
low birth weight infants fed a diet of human milk, and Manzoni et al. (2013) saw a decrease in 
retinopathy of prematurity (ROP) in infants fed a diet of human milk and discusses vascular 
injury prevention as a contributing factor. 
Human milk’s ability to prevent vascular injury in preterm infants, specifically 
retinopathy of prematurity (ROP) is explored in an Italian study completed by Manzoni, et al. 
(2013). These are some of the morbidities that have been well researched with regard to the 
positive effects of an exclusive human milk diet in premature infants. Arslanoglu et al. (2010) 
summarized the clinical benefits of human milk, including donor milk, in preterm infants and 
discusses common concerns. They conclude their article by stating that human milk is a human 
right and recommend its use, second only to own mother’s milk, in the NICU population.  
Strathearn, et al. (2009) looked at child abuse and neglect in an extensive 15 year cohort 
and suggested that breastfeeding appears to decrease the incidence of maternal abuse and neglect 
over a long period of time.  Spatz (2013) posits that using human milk, and breastfeeding infants 
could contribute to a decrease of obesity, contributing to population health. 
Colostrum 
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In 2009 Rodriguez, et al. published an article in the Journal of Perinatology about using 
colostrum in extremely low birth weight, extremely premature infants as oral care preventing 
infection and supporting the immune system. While revolutionary at the time of publication, 
oropharyngeal administration of mother’s colostrum has become widely accepted as evidence- 
based practice. It is practiced in many NICUs as a preventive and supportive therapeutic adjunct 
to other medications and has demonstrated no harm and positive benefit to preterm infants. 
Seigel et al. (2013), Montgomery et al. (2010), Gephart & Weller (2014) have duplicated, 
validated and published their own findings on the use of colostrum as therapy.  
The study of the advantages of using human milk in the preterm population is an ongoing 
focus for neonatal, bacteriological, and nutritional research. The history of breastfeeding in the 
United States has created beliefs and behaviors that do not necessarily benefit the population 
which stands to profit most from exclusive human milk use; the premature infant. These beliefs 
and behaviors are a factor in how the use of human milk is addressed the NICU. 
To summarize the literature review results, all involved stakeholders are positively 
impacted when an organization seeks to implement evidence-based practice. Using the evidence 
available and providing an educational intervention to promote the use of human milk in the 
NICU based on the evidence, stakeholders benefit. Developing an awareness of the potential 
unconscious factors that impact their attitudes, and consequently impact their behavior will 
benefit the providers who care for these infants. The mothers and the infants benefit by having 
the opportunity for an informed, compassionate choice of feedings. Ultimately, as knowledge 
grows and attitudes change, population health may be impacted by the decrease in morbidities 
prevented by the use of human milk with the preterm infant population. 
Project Plan and Evaluation 
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Market/Risk Analysis 
 This project is an attempt to identify barriers to the delivery of human milk to infants in 
the NICU. One of the risks identified is the mother, her desire, willingness and /or ability to 
provide milk to her infant while in the NICU. This risk also involves NICU healthcare providers. 
For mother’s to provide milk, they must be educated as to the need, how to go about providing 
their milk, the effect of human milk on their infant, and if needed, give consent for the use of 
donor milk to supplement their own milk. This is a risk that is provider dependent. Mothers may 
be fearful or uncomfortable with the idea of donor milk, and the explanations to the mothers 
must be sensitive and encompass risks and benefits to both the mother and the infant (Arslanoglu 
et al., 2013; Bertino et al., 2013; Ganapathy et al., 2011; Gephart & Weller, 2014; Johnson et al., 
2013; Kim & Froh, 2012; Kim et al., 2013; Lee et al., 2012; Maayan-Metzger, Avivi, Schushan-
Eisen, & Kuint, 2012; Manzoni et al., 2013; McCrory & Murray, 2013; McGrath, 2007; Miracle 
& Freland, 2007; Montgomery et al., 2010; Neifert & Bunik, 2013; Nelson, 2013; Parish & 
Bhatia, 2008; Parker, Krueger, Sullivan, Kelechi, & Muller, 2012; Quigley et al., 2007; 
Rechtman, 2012; Rodriguez et al., 2010; Rodriguez et al., 2011; Rodriguez, Meier, Groer, & 
Zeller, 2009; Seigel et al., 2013). Occasionally mothers of infants present with social 
complications that prevent use of their milk, for example HIV positive or recreational drug 
positive women, and the staff must deal with these women in a sensitive and caring manner, 
weighing what is best for the infant and mother. Sporadically, the values of the provider conflict 
with those of the mother and another risk develops (Johnson et al., 2013; Kim et al., 2013; 
Matthew-Maich et al., 2012; McGrath, 2007; Schanler et al., 1999).  
SWOT Analysis: Strengths and Weaknesses 
 The noted internal strengths of this project are that the project is being conducted in a 
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research-intensive practice setting utilizing cutting edge technology; the clinical facility is a 
Magnet and Baby Friendly Hospital designation seeking organization. These strengths assist in 
the conduct of research.  
The internal weaknesses identified include the location of the facility. The downtown 
location and lack of public transportation impacts the mother’s ability to return to the facility and 
bring milk for her infant. There is often a lack of family support, an attitude of the needlessness 
of providing milk when formula is available to the infant. The facility lacks space to house the 
mother desiring to directly or indirectly breastfeed her infant necessitating travel to and from the 
facility; and there are no child care accommodations, if the mother has other children (Chertok, 
McCrone, Parker, & Leslie, 2014). These are a few of the considerations related to the mother 
and the provision of breast milk. Another identified weakness related to this project is the 
demographics of the healthcare providers. Physicians receive little if any formal instruction 
regarding the importance and value of human milk for the preterm infant (Handa & Schanler, 
2013; Hillenbrannd & Larsen, 2002; Johnson et al., 2013; Godin et al., 2008). Many of the 
nurses working in the NICU, (20 of the 26 involved in the project) have been in their positions 
for greater than ten years. The impact of this seniority can be stifling when trying to introduce 
new concepts to the staff. Often new learning is viewed with a jaundiced eye by the senior and 
most experienced staff, creating hesitancy on the part of other staff to pursue new ideas (Godin et 
al., 2008; Kim et al., 2013; Levine & Lowe, 2014; Matthew-Maich et al., 2012; Meier, Patel, 
Bigger, Rossman, & Engstrom, 2013; Neifert & Bunik, 2013; Siddell, Marinelli, Froman, & 
Burke, 2003;Watkins & Dodgson, 2010).  
 Patient cultural experience is also a factor and weighed as a weakness in this facility. This 
inner-city facility serves a high-risk population and draws from uninsured and underinsured 
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populations. Among those are many women from many different ethnic origins who see 
American culture as a formula feeding culture and desire to meet that mainstream ideal for their 
infants, and thus request formula for their babies. The facility is older, has a crowded footprint in 
the NICU and the ward style rooms do not promote privacy. Lastly the facility is an academic 
medical center in the South and remains very traditional in the medical/nursing environment. 
This hierarchal environment does not lead itself to less traditional ideas about infant care. 
These particular weaknesses are pointed out for a range of reasons: the downtown 
location makes it difficult for NICU moms to return to the hospital if they happen to lack reliable 
transportation, or have other children at home and are in need of child care. The facility is space 
limited and there are not provisions for childcare, or a safe child care environment. There are no 
border facilities, although the facility attempts to provide free space for mothers who are 
supplying milk for their infants. Cultural considerations are very important to note as the facility 
serves a very diverse population and many of the families have limited English proficiency, and 
even with the use of translators have some suspicion of the safety of donor milk, may not 
understand its value, and some staff lack the desire to spend the time to explain to these patients 
what they can offer their vulnerable infants. 
Long term staff, while a great advantage in knowledge and skill proficiency, often has 
preconceived beliefs that effect their communication and adoption of newer practices. 
The traditional, hierarchal nature of the facility means that the medical provider must be in 
support of providing human milk to the infant, and the nursing staff can have difficulty 
communicating EBP to the medical staff.  
Cost of donor milk is also an identified weakness, the average cost per ounce of frozen 
donor milk from a certified milk bank is $4.50 an ounce, and the cost of all human milk and 
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human milk products are born by the hospital, creating an impact on the budget, while suppliers 
of infant milk formula provide that free to the hospital (personal knowledge of budget processes 
in this facility). While the identified risks are not singular to this facility, they are some of the 
internal risks to the success of the project. 
 External strengths identified include substantial medical, nursing and public health 
evidence favoring the value of human milk. One of the external weaknesses identified is the 
community culture, which is non-breastfeeding.  
SWOT Analysis: Opportunities and Threats 
 The current robust evidence in favor of human milk is the greatest identified opportunity. 
National and international professional organizations support the use of human milk for infant 
nutrition, and public health professionals including the Surgeon General of the United States 
have formally determined that the public health of infants is best supported by a diet of human 
milk (AAP Section on Breastfeeding, 2012; CDC, 2013; U.S. Department of Health and Human 
Services, 2011).  
 Threats to the use of human milk include the aforementioned cost of donor milk and 
human milk-based fortifier, as well as a community in which the standard is formula rather than 
breastfeeding. 
Driving and restraining forces 
 Driving and restraining forces include the identified gaps in evidence-based practices, 
public health considerations, and patient care outcomes. Restraining forces include patient and 
provider perceptions of the importance of a human milk-based diet for NICU infants, cost to the 
facilities involved in a drive for increased human milk intake, and finally the providers who face 
different standards of care in multiple facilities. 
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 In order to address these needs it is necessary to evaluate the feasibility of a change in 
practice. Promoting human milk-based diet requires commitment on the institutional level, 
strong evidence, and provider investment in change of practice (Handa & Schanler, 2013; Kim et 
al., 2013). Magnet hospital designation is predicated on the use of evidence-based practices, and 
Baby Friendly Hospital designation mandates that at least 80% of birthing mothers be educated 
and encouraged to breastfeed their infants. These are strong incentives for medical facilities to 
support current evidence-based practices (EBP) including the provision of human milk to NICU 
infants. Once committed to these EBP, sustainability is no longer at issue. Educating staff is 
initially daunting but once hardwired into the culture it will be sustained with on-boarding 
expectations. 
Stakeholders and Project Team 
This is a project which is in the hands of one primary investigator. Support is given by 
the facility, the providers and staff of the facility. Stakeholders include the mothers of infants 
cared for in the NICU, the preterm infants under care, the providers, (Doctors, Fellows, neonatal 
nurse practitioners (NNP’s), nurses and milk techs),  and the general public who, although they 
may be unaware help to bear the cost of the preterm infant, both in the initial hospitalization, and 
often for years to come. 
Cost-Benefit Analysis  
 The PI for this project incurred little cost in the creation of the project; the estimated cost 
for the project to be reproduced in a similar setting is approximately $5600.00 (Appendix G).  
This estimate includes the cost of paper materials, rental of an educational space and equipment 
to provide the education, as well as the salaries for the participants, where applicable.  
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 Another cost that would be an indirect result of this project should it be successful, is that 
of donor milk which costs $4.50/oz., the average infant moves from consuming 4 oz./day to 188 
oz/day creating a substantial, non-reimbursable cost to the hospital that provides the donor milk. 
Human milk-based fortifier costs this individual facility $6.44/mL (Personal communication 
Prolacta, 2014). There is only one company in the United States from which human milk-based 
fortifier can be obtained, and for many hospitals the cost is prohibitive. Ideally, a 23 week infant 
would use 1mL of colostrum every 3-4 hours; by the time the infant is 2 weeks old, (gestational 
age 25 weeks) that amount might rise to 6 mL every 3 hours. By the time an infant is on full 
feeds, they will consume 60 – 120 mL/every 2 -3 hours, for the same micro-preemie, that would 
be 14 mL every 3 hours. The total of all oral feeds by week 38 of gestation is 14,193 mL or 1473 
ounces.  The cost, between mother providing colostrums an her own milk for two weeks (free), 
using donor milk and Prolacta (human milk-based fortifier) as needed to supplement and fortify 
as appropriate for gestational age and nutritional needs, comes out to approximately $5000 – 
$7000. The cost of one case of NEC can be $50,000 (or greater) in addition to the other charges 
the hospitalization of the infant incurs. This is especially significant when formula companies 
provide infant formula to hospitals at little or no cost. By providing infant formula, the formula 
companies are subliminally encouraging hospitals to use formula (free) instead of human milk 
(at a cost) (Hodek, Von der Schulenburg, & Mittendorf, 2011; personal communication with 
NICU dietician). 
 Benefits, should the intervention be successful, are not measurable, but can be estimated. 
Decreasing morbidities to infants who benefit from the administration of human milk and human 
milk-based products, could top $50,000.00 average per infant benefiting (Ganapathy et al., 2011; 
Maayan-Metzger et al., 2012; McCrory & Murray, 2013; Parker et al., 2012). The public benefits 
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because the cost of infants in the NICU and the long term effects of prematurity are massive in 
comparison to a term infant. The mother reaps a benefit that cannot be quantified as she gives her 
baby the one medicine that no one else can give, her milk, created for her infant (Chertok et al., 
2014; Lanari et al., 2013; Rodriguez et al., 2010). 
Mission, vision and goals 
 The mission for this project dovetails nicely with the mission of the involved NICU. The 
project mission is: to provide current, evidence based education promoting and validating the 
importance of the use of human milk in the NICU premature infant population, while the mission 
of the unit is: to provide inpatient and outpatient hospital based services which meet patient and 
community needs, while supporting the educational and research missions of the University of 
Louisville's Health Sciences Center. The chosen vision for this project is: all premature infants 
will receive human milk in the NICU, their Own Mothers Milk (OMM) or Donor Milk (DM), for 
the length of the NICU stay. This vision is based on the evidence that human milk is best for 
human infants, and while only a vision, it is the vision the PI would hope that the future will 
bring. Objectives for the project were 1) Present an educational intervention which will offer 
evidence-based information to a voluntary group of participants; 2) Examine the outcome of the 
data specific to areas of biases in attitude; and 3) Determine if educational preparation of 
participants influences knowledge and attitudes. The overarching goal for this undertaking was 
to determine knowledge deficits, and attitude focuses with a plan to share this information with 
the educational leadership of the unit. 
Capstone Project Process 
 This project seeks to measure changes in knowledge and attitudes following an 
educational intervention. After extensive review of the research, a draft proposal was created 
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which eventually became the project proposal, and then the IRB proposal. A curriculum, pre and 
post-test were developed from the literature, and encompassed the emotional aspects of the 
provider’s interactions with mothers, evidence that should guide practice, and the goals of 
increasing and sustaining increased human milk use in the NICU.  
 The questionnaire used for the project was developed by the primary investigator (PI) 
based on a questionnaire developed by Siddell, et al. (2003) (used with permission, Appendix D) 
and modified to include terms commonly used in the research population. An announcement was 
posted on the bulletin boards of the units of Hospital X announcing the need for volunteers 
(Appendix B) for the capstone project. Five days after the announcement was posted, folders 
were posted that contained the pre-test, sealable envelopes, and instructions to participants, as 
well as sealed boxes posted in the three units for the pretest. Pre-testing was given 14 days, then 
the folders, pretests, and boxes were collected. The boxes containing the pre-tests were placed in 
a locked office to be opened after the educational intervention and the post-testing was 
completed.  Three weeks after the collection of the pre-tests, the educational interventions began. 
Four educational intervention sessions were conducted; post-tests were collected after each 
session. Once the final educational intervention was completed, the boxes were opened, and pre 
and post-tests were matched. Thirty- seven pre-tests were returned, and twenty- six post tests 
could be matched using demographic questions. Once the twenty-six pre and post-tests matched 
in all areas of demographics, the unmatched tests were set aside. The pre-test/post-test pairs were 
labeled pre-test 1 – 26, post-test 1-26, and reviewed for matched demographics, and evaluation 
began. The balance of the un-matched tests were shredded to prevent possible inclusion in the 
study. 
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The first step in evaluation was to develop an Excel spreadsheet with the comparison of 
the pre-and post-tests. Columns were divided into the demographic questions. Question 1 asked 
for the participant to give a response of age in years, the choices being 22-29, 30-39, 40 – 49, 
and greater than 50 years. Question 2 asked for educational level at the time of participation in 
the study; choices included Associate Degree (ADN), Diploma, Bachelor Degree (BSN), 
Master’s Degree (MSN) and Medical Degree, (MD), as all of these educational levels of 
individuals are employed in the care of infants in the NICU and have direct patient care contact 
with the mothers of those infants. The next question, question 3 asked the participant to indicate 
the years in their current position, 0-5 years, 6-10 years, 11-15 years, 16-20 years and greater 
than 20 years. Question 4 asked for self-identification of professional certification, this was to be 
responded to in either yes or no response. The next two questions were asked as they would be 
used as definers in the matching process. Question 5 asked if the respondent had personal 
breastfeeding experience. Question 6 asked that positive respondents to question 5 indicate if 
they were satisfied with their personal breastfeeding experience. These demographics were used 
to match pre-tests to post-tests thus supplying matched documents for the study. Once the pre 
and post-tests were matched and labeled, those pre and/or post-tests that did not have matches 
were shredded to prevent accidental inclusion in the test results. 
Next was the tabulation of results. The matched tests were placed in academic degree 
order first and all responses tallied for each degree level. The results were then added for each 
question in each degree level and the answers tabulated into the mean of those answers to 
normalize and equalize the results. The raw results were visually reviewed and re-tabulated to 
avoid errors in addition and division. Once this had been done by hand, the results were entered 
into the excel spreadsheet and the calculation re-created in excel. 
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Once all of the answers to all questions were tabulated and reviewed, the questions and 
responses were sorted into the primary variables of knowledge and attitude. The knowledge 
questions numbered 7,1,15, 19, 22, 24 and 15; were tabulated and divided into pre and post- test 
responses according to educational levels. The balance of the questions were attitude questions, 
and those were divided into breastfeeding focused questions, baby care focused questions, and 
nurse care focused questions, and were also separated into pre and post- test responses by 
educational degree. The attitude division was based on a similar division in the Siddell et al. 
(2003) study and complimented the behavioral theory used in this study (Siddell, Marinelli, 
Froman, & Burke, 2003). 
Logic Model 
 Creating a logic model for the project involved looking at the steps of the process. 
Identification of a practice issue or problem, evaluating the practice environment, examination of 
the literature, assessment of the local statistics, analyze the benefits derived if the project is 
implemented, and asking the question that leads to the project. Once that is completed, it is 
necessary to look at the driving and restraining forces and focus on outcomes. This logic model 
drives the shape the project takes and assists with focus for the researcher (Appendix F). 
Population and Sampling Parameters 
 The populations involved in this project includes clinical providers in a Level III 
Neonatal Intensive Care Unit (NICU); Associate, Bachelors, Masters prepared registered nurses, 
Neonatal Nurse Practitioners, (MSN and DNP), Doctors of Medicine specializing in neonatology 
and pediatrics, MD Fellows (post-graduate), and medical residents. Also included are 
Mother/Baby, and Labor and Delivery nurses who float to the NICU and care for infants. The 
secondary population includes the mothers and families of the infants in the NICU, and the 
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infants who may benefit from the project. Sampling is accomplished by the voluntary 
participation of individuals who qualified by inclusions and self-selected into the project. 
Appropriateness of Setting for Evidence-based Practice Project 
 The setting for this capstone evidence-based practice project is located in a southeastern 
regional academic medical and trauma care facility. This acute care setting provides clinical 
learning opportunities for the students of a state-funded and research-intensive university. The 
NICU has a 24 bed capacity, 16 Level III beds and 8 Level II beds. Admissions to the NICU are 
neonates from as early as 23 weeks, at the edge of viability, to term infants with complications. 
Nurses at this location care for an underserved population with disparate health care access, 
which can be a challenging situation.  As an innovative and research-focused level-one trauma 
center, this clinical practice setting is ideal for this capstone project.  
Evidence-based Practice Project: Design Methodology  
 Design methodology for this project is pre-test/post-test repeated measures. The results 
will be used to inform gaps in practice and beliefs. IRB approvals were sought from the clinical 
institution and Regis University. Both institutions gave IRB approval to the project. The 
instrument was adapted and modified (with permission; Appendix D) from a study of a similar 
nature by Sidell et al. (2003). The instrument was validated in the prior study, and for purposes 
of this study a response of agree to a positive question or disagree to a reverse worded question 
indicated a positive response.  The primary purpose of this project was to evaluate the impact of 
an educational intervention on NICU clinical providers. The investigator hopes the education 
offered in the intervention will affect knowledge and attitudes among participants. Ultimately 
this information will become evidence-based practice, creating an environment in which the use 
of human milk is supported and encouraged. It is hoped also that through efforts of the medical 
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and nursing community, human milk provision will become standard of care in NICU’s. The 
investigator also looks at the educational preparation of the participants to determine if education 
is a factor in knowledge of the value of human milk, and attitudes about the use of human milk in 
the NICU. 
 
Evidence-based Practice Project: Measurement of Results 
 Descriptive statistics were used for statistical analysis. Paired t-tests were used to look at 
pre and post test results and evaluate the effectiveness of the intervention. The demographic 
portion of the questionnaire was used to separate responses into educational levels for evaluation 
as groups. Test results were then compared for outcomes of interest (Appendix H). 
Protection of Human Rights: Procedure 
 After completing the CITI training modules on this topic, the author understood that this 
study was exempt due to the de-identified nature of the questionnaire. All appropriate cautions 
were added to the announcement of the project, including the description of the project, and what 
is needed to participate. Information including contact information for the investigator and the 
Capstone Chair was prominent on the flyer, and posted prior to the collection of pre-tests 
(Appendix B).  
Data Collection and Treatment Procedure 
 After all Institutional Review Board approvals were obtained by the student author’s 
academic University and the practice setting site, the data collection process began. Five days 
after the announcement was posted, folders were displayed in the various target areas, which 
contained the pre-test, sealable envelopes, and instructions to participants. At the same time the 
folders were put out on the units, sealed boxes for collection of the pre-tests were placed in target 
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and highly visible locations. Fourteen days after the folders were placed on the units, pre-testing 
was considered complete. Folders, pretests, and boxes were collected. Four boxes containing the 
pre-tests were placed in the investigator’s locked office. Three weeks after the collection of the 
pre-tests, the educational interventions began. Four educational intervention sessions were 
conducted; post-tests were collected after each session. When the final educational intervention 
was completed, and those post-tests collected, the boxes were opened. Pre-tests were removed 
from their envelopes, and matching the tests began. A total of thirty-seven pre-tests were 
returned and twenty- six posttests.  Matching demographics involved comparing the seven 
demographic questions on the pre-test with those on the posttests and matching them precisely. 
Once the twenty-six pre and post-tests matched in all areas of demographics, the unmatched tests 
were set aside. The pre-test/post-test pairs were labeled pre-test 1 – 26, post-test 1-26, and 
reviewed for matched demographics, and evaluation began. The un-matched tests were shredded 
to prevent accidental inclusion in the study. The final step in preparation for the results was to 
create an excel spreadsheet with the comparison questions and divided into rows for each 
educational level.  
Instrumentation Validity and Intended Statistics 
 The questionnaire used was designed to evaluate basic breastfeeding knowledge and 
understanding of the properties of human milk. Attitude questions were designed to determine if 
the respondent was breastfeeding focused, baby focused, or nurse task focused. Several questions 
were asked in reverse requiring the participant to think through the question, and respond in the 
negative to indicate a positive attitude. Paired t-tests are used to compare the pre and posttest 
results, to determine if there is an overall change, and then to compare educational levels to 
ascertain if there are differences between them. 
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Project Findings and Results 
Objective I:  Present an educational intervention which will offer evidence-based information to 
a voluntary group of participants. For this objective, a curriculum of current evidence was 
compiled and a PowerPoint presentation was developed. Four presentations were scheduled and 
completed for voluntary participation. The first presentation was well attended the other three 
moderately attended. All participants were asked to complete a posttest, but not all did. The 
presentations were well received and the questions asked following were balanced between 
attitude type questions, “What about the drug addict? She may be clean when she delivers, but 
what if she starts using again?”, and knowledge questions and statements, “I had no idea 
colostrum was so important”. When evaluating the posttests, only nurses completed them even 
though at least one physician, two fellows and two NNP’s attended presentations.  
Objective II: Examine the outcome of the data specific to areas of biases in attitude. Twenty-six 
matched pre and posttest were used in the tabulation of data. From those, sixteen were BSN 
graduates, six were Associates degreed, and four were Diploma graduates. Age rages included 
22-29 (N=5), 30-39 (N=5), 40-49 (N=6) and >50 (N=10); years of experience, 0-5 years (N=6), 
6-10 years (N=7), 11-15 years (N=3), 16 – 20 years (N=1) and > 20 years (N=9).  Attitude 
questions included four question directed at a breastfeeding focus (N=4), baby focused (N=5), 
and nurse task focus, (N=3). The results of the attitude questions, pre-test compared to the 
posttest data  demonstrated significance (p < 0.001) in all areas, except on the baby focused data 
which demonstrated significance (p < 0.05). This was an interesting finding as one of the 
observations noted in discussions with NICU staff include statements that show a sense of 
possession of the babies in the NICU, “That’s my baby”, as opposed to “that’s my patient” this is 
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a phenomena often seen with infant patients, and can create a sense of competition with the 
natural mother. Knowledge data demonstrated significance (p<0.001) when pretest and posttest 
data was compared using 2 tailed paired t-tests. 
Objective III: Educational preparation of participants influences knowledge and attitudes. The 
most interesting finding was the comparison of data with regard to educational preparation. 
Using the paired t-test, significance is demonstrated for the overall scores at 95% confidence 
interval. Individual group results fail to show significance for Diploma and BSN prepared nurses 
in the knowledge focused questions, suggesting that educational information presented has been 
previously internalized by these nurses. The results also suggest that Associates Degree prepared 
nurses demonstrate less knowledge-based information on the value and importance of human 
milk, and may benefit from further educational opportunities. The clinical site has not hired 
A.D.N.’s in more than five years, causing the investigator to conclude that the six A.D.N.’s are 
likely to be older, and perhaps less open to new knowledge. This finding would suggest an 
opportunity for further research in this area. 
Validity of Statistical Data Analysis 
 The study’s design included the use of descriptive statistics for this evidence-based 
practice project. Measurement of changes in knowledge and attitude are the focus of this project. 
Extraneous variables impact knowledge and attitude, some of these variables cannot be 
accounted for in statistical analysis. In an attempt to balance variables, however, demographic 
data captured age, personal experience with breastfeeding (yes N=15, no N=11), and satisfaction 
with personal breastfeeding experience (yes N=14, no N=1). Variables that cannot be quantified 
easily include cultural and personal beliefs and feelings. Based on the obtained results, this 
project demonstrates a positive impact on attitudes and knowledge when given information. 
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Significance is determined by the results of the pre-test/post-test data. Furthermore, it can be 
assumes that the educational intervention had an impact on the participating staff at this clinical 
site, as outlined in the PICO question.  
Evidence-based Practice Question: Discussion of Results 
 A project of this nature, designed to evaluate a change in knowledge and attitudes, leads 
to more questions than it offers answers.  While the factual information is gleaned from current 
and significant evidence, attitudes are developed over long periods of time, and influenced by 
personal experiences. Support from the evidence address the influence of personal experience 
(Carroll, 2014: Bernaix et al., 2010; Fishbein & Ajzen, 2010; Godin et al., 2008; Hillenbrannd & 
Larsen, 2002; Ismail et al., 2014; Johnson et al., 2013; Kim et al., 2013; Levine & Lowe, 2014). 
Since the intention of this project was to offer information, and see if information affected 
attitudes, it was of great interest to note that only the Associates nurses showed significance in 
knowledge based question. That information begs the question of the basic education; are 
associates prepared nurses given any information concerning breastfeeding or human milk in 
their content? Or, do nurses who fail to obtain advanced degrees assimilate new information 
differently?  One of the results from this study validated the clinical site’s decision to no longer 
hire A.D.N.’s, but also suggests that information about the importance of breastfeeding and the 
use of human milk be added to the orientation of all nurses in this clinical site. It would be 
interesting to revisit this study with staff in five years’ time to evaluate those results compared 
with the results obtained in this study.  
Limitations/Recommendations/Implications for Practice Change 
 In any study, threats to the reliability and validity in the analysis of the outcomes data 
being reviewed are a consideration. Low statistical power related to the small sample size is a 
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factor of interest for this capstone project. The noted limitations of this study include the small 
sample size, (N=26), and the low statistical power. Power analysis recommended a sample size 
of 67 to meet power and significance. 
Education and orientation of nurses needs to include information on personal beliefs and 
the effect those beliefs have on behavior, body language, and perhaps the choice of words and 
actions. It is not enough to simply talk about communication. Breastfeeding, and the use of 
human milk in the NICU are sensitive and personal issues to many people and must be discussed 
openly and frankly to influence the actions of nurses. Another recommendation is that education 
needs to be updated frequently. It is not enough to orient staff to the norms of the unit, it is vital 
that those norms be reviewed and changed as evidence dictates. Staff needs to have the 
opportunity to discuss their personal beliefs and attitudes openly. Finally, further study of this 
cohort would be valuable. Most medical facilities will have a similar mix of education, 
experience, age, and personal belief systems; it is valuable to dissect these factors to improve 
evidence-based care. 
Another recommendation prompted by this capstone project is the thought that donor 
milk should be reimbursable to the hospital. One of the barriers to the use of human milk is the 
cost, and if the cost were factored into the chargeable items for care in the NICU, there might be 
a significant increase in the use of donor milk in the United States. This recommendation was not 
included in the original planning for the project, but developed out of the extensive review of the 
literature and the realization that morbidities could be greatly reduced with an increased use of 
human milk with these very fragile, vulnerable infants.  
Conclusion 
 This project was developed following a discussion with NICU staff about breastfeeding. 
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A Journal Club presentation regarding oral care with colostrum further fostered interest in the 
topic (Montgomery et al., 2010). Analysis of the trends in breastfeeding and the use of donor 
milk in the NICU at this clinical site, suggested the opportunity for this capstone project. The 
information was well received by the staff and the month after the education presentation use of 
human milk in this clinical site NICU went from 64% to 91%. While there is no way possible to 
determine if this increase was due to the education, an improvement in documentation, or a 
temporary increase, it is of interest and this statistic will continue to be monitored.   
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Appendix E 
 
DNP Project Proposal Timeframe 
 
 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec  
Step 1 
Problem 
Recognition 
C             
Identify issue C             
Problem Statement O C            
Approvals O C            
Literature Review O O O O O O O O O O C   
Step II Needs 
Assessment 
O O O O O O O O O C    
Identify Population O C            
Identify Stakeholders O O O O O C        
Assess Resources O O O O O C        
Desired Outcomes O O O O O C        
Cost/Benefit Analysis O O O O O C        
Define Scope of project O O O O O C        
Obtain approvals O O O O O C        
Step III Goals, 
Objectives, Mission 
& Vision 
   C          
Develop Goals    C          
Develop process 
plan/outcome 
objectives 
   C          
Develop Mission 
&Vision 
    C         
Step IV 
Theoretical 
Underpinnings  
        C     
Behavioral Theory C             
Nursing Theory         C     
Obtain Approvals     C         
Step V Work Plan   C           
Project Plan   C           
Project Time Line   C           
Develop cost analysis     C         
Step VI 
Planning for 
Evaluation 
O O O O O O O O O O C   
Adapt Instrument        C      
Develop Logic model        C      
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DNP Project Proposal Timeframe (cont.) 
 
 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec  
Step VII 
Implementation 
        O O C   
IRB Approval Regis 
University 
     C        
IRB Approval UofL        C      
Determine Threats and 
Barriers 
       C      
Implementation Plan        O O O C   
Completion            C  
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Appendix G 
 
Budget and Resources 
 
Budget  Cost  
Printing materials  $50  
Room Rental  $250  
Equipment Rental  $100  
Cost of 
Participation 
per/participant  
$5200  
Total  $5600.00  
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Appendix H 
Statistical Analysis 
Demographics 
 
 
Age years  N=  BSN  DIPLOMA  A.D.N.  
22-29  5  5  0  0  
30-39  5  3  1  1  
40-49  6  5  0  1  
50 >  10  3  3  4  
Education Level  N= 26  16  
  
Associates  6     
Diploma  4     
BSN  16     
MSN  0     
MD  0     
               
Years in present 
position  
N= 26  
   
0-5  6           
6 yr - 10 yr  7           
11 yr - 15 yr  3           
16 yr - 20 yr  1           
> 20 yr  9           
Personal BF exp  N = 26           
yes  15           
NO  11           
Satisfied with 
personal 
experience  
N= 15           
Yes  14           
NO  1     
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Statistical Analysis cont. 
 
 
KNOWLEDGE  
   
ADN  DIPLOMA  BSN  
Knowledge n=7  
Pre  Post  Pre  Post  Pre  Post  
7  
4.33  5  3.75  5  3.5  4.37  
11  
3.83  4.33  3.5  4  2.37  3.68  
15  
4.5  4.83  4.5  4.5  4.43  4.75  
19  3.66  3.83  3  3  2.18  3.56  
22  
3.83  4.66  2.5  4.25  3  4.25  
24  
4.16  4.5  3.5  3  2.93  4.06  
25  
4.5  4.66  4.5  4.75  4.12  4.56  
 Sum  28.81  31.81  25.25  28.5  22.53  29.23  
MEAN  
4.11  4.54  3.6  4.07  3.21  4.17  
ATTITUDE Questions  
BREASTFEEDING 
FOCUSED n=4  
   
8  4.33  5  3.5  4.75  3.75  4.68  
12  3.5  4.66  2.75  3.75  2.65  4.43  
16  3.33  4.66  2.5  3.75  2.25  4.37  
20  3.83  4.66  3.25  4.75  3.5  4.75  
Sum  14.99  18.98  12  17  12.15  18.23  
 Mean  3.74  4.74  3  4.25  3.03  4.55  
BABY FOCUSED n=5     
9  3.33  4.83  2.75  4.5  3.06  4.5  
13  2.5  2  4.25  2  3.87  2.18  
17  3.16  4.5  3  4.5  2.68  4  
21  2.83  4.5  3  3.75  1.87  3.93  
23  1.5  3.16  1.75  2.75  1.62  2.81  
Sum   13.32  18.99  14.75  17.5  13.1  17.42  
 Mean  2.66  3.79  2.94  3.5  2.62  3.48  
 
 
 
NURSE FOCUSED 
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n=3  
  
10  3.5  4.66  2.5  4.75  2.87  4.5  
14  3.66  4.16  3  3.5  2.68  4.31  
18  2.66  3.83  2  3.25  1.93  3.25  
 Sum  9.82  12.65  7.5  11.5  7.48  12.06  
 Mean  3.27  4.21  2.5  3.83  2.49  4.02  
       
       
    
Paired Samples Statistics  
Pre/Post Pairs  
Mean  Std Dev.  
t  sig (2 tail)  p <0.05  Significant?  
Pair 1 Knowledge 
all  
-0.61667  0.56486  -5.003  0.000  p <0.001  yes  
ADN KNOW  -0.38  0.33066  -3.041  0.023  p <0.05  yes  
Diploma KNOW  -0.46429  0.0783  -1.569  0.168  p > 0.05  no  
BSN KNOW  -0.56286  0.93943  -1.585  0.164  p > 0.05  no  
Pair 2 Attitude 
All  -1.16147  1.05082  -6.445  0.000  p <0.001  yes  
 BF all  -1.25583  0.40363  -10.778  0.000  p <0.001  yes  
Baby Focus all  -0.08493  1.28976  -2.55  0.023  p <0.05  yes  
Nurse task all  -1.26778  0.55118  -6.9  0.000  p <0.001  yes  
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